Molecular mechanisms regulating NGF-mediated enhancement of cholinergic neuronal phenotype: c-fos trans-activation of the choline acetyltransferase gene.
Nerve growth factor (NGF) enhances expression of the cholinergic phenotype observed as increased choline acetyltransferase (ChAT) activity, immunoreactivity, and mRNA. In the present study, treatment of cultured rat embryonic basal forebrain neurons with anti-c-fos, prior to administering NGF, blocked NGF-mediated increases in ChAT activity by 67%; basal ChAT activity was not affected by the antisense oligonucleotide treatment. Reverse transcription-polymerase chain reaction (RT-PCR) revealed that anti-c-fos treatment resulted in not only blockade but enhancement of steady-state ChAT mRNA at different time points. These data suggest that c-fos is an important component in NGF-mediated changes in the cholinergic phenotype and support the hypothesis that c-fos plays a role in the regulation of transcription of the ChAT gene. Elucidation of mechanisms underlying this regulation may aid drug development in neurodegenerative disease.